This research analyzes a "who cites whom" matrix in terms of aggregated journal-journal citations to determine the location of communication studies on the academic spectrum. Using the Journal of Communication as the seed journal, the 2006 data in the Journal Citation Reports are used to map communication studies. The results show that social and experimental psychology journals are the most frequently used sources of information in this field. In addition, several journals devoted to the use and effects of media and advertising are weakly integrated into the larger communication research community, whereas communication studies are dominated by American journals.
Introduction
Indicators and visualizations based on social network analysis are used in this research (for a detailed explanation about social network metrics and technical procedures, see HANNEMAN & RIDDLE, 2005) . Previous studies [KIM & AL., 2006; LEYDESDORFF, 2005; PARK & AL., 2005; PARK & LEYDESDORFF, 2008] have shown that the structural pattern of citations among a set of authors, articles, or journals can be better examined using a network perspective. For instance, FREEMAN [2004] suggested that a network approach utilizing citation data may be a more robust means of studying the inside world of an invisible research community. Using social network techniques, FREEMAN [2004, PP. 165-166] showed that there were surprisingly few bridging linkages between physicists and the traditional social network analysts who cited MILGRAM [1967] 's famous article entitled "The Small World Problem". The network perspective, developed within the social and behavior sciences, is currently identified as an influential method in library and information science, and scientometrics [OTTE & ROUSSEAU, 2002; THELWALL, 2004, PP. 213-217] .
Among the many techniques for gathering network data, snowballing is frequently used in the case where the entire number of nodes in a given social system and whether they entertain relations are a priori unclear [GARTON & AL., 1997] . For example, researchers often get a particular person to list their acquaintances and report their interactions with all other network members in terms of face-to-face meeting frequency per week, the type of communication media used, and the closeness of relationship. LEYDESDORFF [2007] took advantage of this network sampling technique to visually map the specific journal's relevant citation environment and succeeded in detecting a collection of journals that make a network having a particular journal as an entrance point. More recently, PARK & LEYDESDORFF [2008] applied this sampling technique to a scientometrics exercise by focusing on the cited dimension of a Korean ISI-listed journals.
The data for this research were harvested from the CD-Rom versions of the Journal Citation Reports (JCR) 2006. More specifically, the 107 journals in the 2006 ISI database that cited the Journal of Communication were taken and an asymmetrical (valued) matrix -that is, a matrix in which the frequencies of citations between journals are provided -was constructed for social network analysis. Next, ISI's subject categories and publication places of individual journals listed in the sample were collected. Additionally, the journals cited in the Journal of Communication were gathered and a citation matrix among these (154) journals was made. However, our analysis focuses on the domain of 107 journals in the citation impact environment. Aggregated citation data and journal names for these journals are provided in Appendix 1. All values in the JCR-data refer to unique citation relations at the article level.
The Journal of Communication was selected as the focal journal for the mapping of communication studies because, as signaled in its title, this Journal is a flagship publication in the communications research community. The ICA, the world's largest scholarly body in terms of the participatory countries, has an institutional responsibility for the Journal. Compared to the ICA's other titles (e.g., Communication Theory, Human Communication Research, and Journal of Computer-Mediated Communication) , the Journal is relatively open to many studies with varied theoretical and methodological backgrounds. Most articles published in Human Communication Research, for example, seem to contain a purely quantitative analysis. Therefore, studying the journal structure of communication studies as a discipline with the Journal of Communication as an exemplar is probably the best approach, although this is indeed a specialist universe of publications. analysis of the 107 107 citation matrix reveals that the clustering coefficient of this network is 0.59. The clustering coefficient -defined as the proportion of links between the vertices within the neighbourhood of a vertex divided by the number of links that could possibly exist between all these vertices -indicates the degree to which friends of a person know each other (for a mathematical definition, see WATTS, 1999) . In this research, the clustering coefficient measures the extent to which a journal's neighboring journals are connected to one another. Averaging these proportions over all journals in the network shows how closely interconnected neighbors in the network are. Interestingly, the coefficient value (0.59) found in the study is very close to the result (0.56) that network physicists have identified in social networks of scientific collaboration [BARABÁSI, 2002] .
The diameter value of 5.00 implies that all journals are connected to the extent of five hops when the direction of the citations is not considered. The mean distance is 2.08. That is, if two journals in the network are selected they are on average about two steps away from each other. Reciprocity is 0.55: more than half of all the journals exchange their citations. For example, the authors of journal A chose the articles published in journal B as their references and so did the journal B's authors with reference to journal A. All of these network metrics (of course, with the exception of reciprocity) were done after binarization and symmetrization.
More specifically, the Psychological Bulletin is the journal most cited by others (1,524 times) in this network. Conversely, the Journal of Communication was cited 781 times. In network analysis, "indegree centrality" refers to the total number of citations a journal receives from the other journals at the article level and "outdegree centrality" measures how many times a journal cites the articles published in other journals in the same network [FREEMAN, 1979] . For the calculations of both these centrality measures, within-journal self citations were excluded.
Degree centrality measures are primary indicators for the selected node's network activity. The dominance of the Psychological Bulletin in terms of the being-cited dimension, that is, indegree centrality, means that research articles in communication science journals connected to the Journal of Communication provide references mainly to psychology and its related concepts. As DELIA [1987, P. 23] stated, the most influential sources for the construction of communication research come from theoretical concepts and methodological behaviorism in psychology, and the quantitative research orientation in sociology and political science, that is, those specialties among the social sciences in which issues of measurement and operational procedures are of central concern.
In the citing dimension, Psychological Bulletin had a relatively small number of citations which make reference to 267 articles published in 23 other journals in the network. The most central journal in the citing dimension is Sex Roles with 813 citations to 46 other journals, followed by Social Science & Medicine, the Journal of Youth & Adolescence, and the Journal of Communication with 635, 542, and 512 citations, respectively. The difference between these highest numbers in the cited and citing dimensions are reflected in the network centralization metrics. The outdegree network centralization (citing dimension) is 32.73 percent while the indegree centralization (cited dimension) is 85.11 percent. The higher this percentage the more centralized a network is. Therefore, these 107 journals are connected to each other in the cited network more than in the citing network. In the dominant dimension (cited), the Psychological Bulletin is the most central source of citations. Table 1 lists the most highly and the most rarely cited ten journals with their respective citation counts. Figure 1 illustrates the 107 journals according to their indegrees, that is, times cited in the network. The most highly cited Psychological Bulletin occupies the central position of the target board and the next most frequently cited journals are assorted up and down. The remaining journals are scattered around the target. Additionally, the inter-citation matrix among 107 journals was aggregated according to the disciplinary categories listed in the ISI's database. Despite the debate about the ISI classification system (Boyack & al., 2005; Leydesdorff, 2006) , this perspective can be complimentary to the above findings. The 107 journals belonged to a total of 21 subject categories. The majority of journals is classified as "communication" (28 journals) or "psychology" (24 journals), followed by "Criminology & Penology" (7 journals) and "Business" (7 journals). "Information Science & Library Science", "Political Science", and "Sociology" are included with six journals. Nine categories contain only a single journal each.
According to the network analysis results (see Table 2 ), 24 journals belonging to "psychology" as a block were cited 2,260 times outside the psychology domain and 28 "communication" journals were cited 1,418 times by journals of other groups. The next most cited categories are "public, environmental & occupational health" (3 journals, 755 being cited) and "sociology" (6 journals, 555 being cited). Furthermore, the most preferred category by "communication" journals was "psychology" journals (565 citations). Conversely, "communication" journals were cited 487 times by "psychology" journals. This tells us that the relational strength between the two fields -"communication" and "psychology" -is the highest among all other subject pairs. Furthermore, this so-called (conventional) block-analysis allows the researcher to identify the extent to which the communication journals under investigation cite within their own group compared to how often they cite and are cited outside of this group. This can be done through another frequently used network metric, "density," that is, the ratio of the number of observed citations relations between journals compared to the number of possible citation relations [total cells or (N (N-1)]. The communication studies network is then considered as a valued graph. Thus, the density is calculated as the sum of the values of the observed citations between journals divided by the number of cells in the matrix. The density of "communication" journals is 3.64 (2,755 selfcitations / (28 27 =) 756 possible citation relations) and of "psychology" journals is 7.15 (3,945 self-citations / (24 23 =) 552 possible citation relations). According to these density metrics, the communication network is sparser than the psychology network. The average strength of citations thus reveals that communication studies are not yet an independent inter-reading community [VAN DEN BESSELAAR & LEYDESDORFF, 1996] .
Citation patterns among eight core journals cited by the Journal of Communication
The analysis of citation patterns of the Journal of Communication and its relevant journals provides significant evidence that the authors in the seed journal, the Journal of Communication, do not tend to reach out to a broader literature beyond psychology. Eight journals were identified from a list of 158 journals that were cited by the Journal of Communication in 2006. These eight journals contribute above the threshold level of two percent of the total references in the Journal of Communication. Table 3 summarizes the inter-citation frequency patterns between these journals. The left-side list of most cited journals confirms that communication scientists within the citation environment of the Journal of Communication are inclined to cite from journals in social and experimental psychology. Two prestigious journals in psychology, the Personality & Social Psychology Bulletin and Journal of Personality & Social Psychology were central in indegree (times cited) and outdegree values (times citing) among the journals cited by authors in the Journal of Communication. Note that these two journals were not included in Appendix 1; articles in these journals did not cite articles in the Journal of Communication in 2006. Conversely, the Psychological Bulletin is not on this list; more specialist journals in social and experimental psychology are cited. 
Citation patterns among 22 core journals citing the Journal of Communication
To closely examine the relevant citation environment generated by the Journal of Communication, we selected the 22 journals that cited this seed journal, the Journal of Communication, in 2006, above the same two percent threshold. Twenty-two journals cite the Journal of Communication to the extent of more than two percent of the total number of received citations. Academy of Political & Social Science, Science Communication, and Information Research) were less used as sources for references than traditional communication journals. Figure 2 provides an illustration of the center-periphery structure in this network. The thickness of lines between journals at the nodes is proportional to their intercitation frequencies. In other words, the width of the lines between journals can be considered as the communication strength among authors who publish their research in the particular journals. The arrow head means the direction of citation. The majority of journals in the network are strongly connected to the journals (e.g., Communication Research, Journal of Communication) that would fall into the categories of American scholarship and social-psychology oriented research traditions.
However, European and interdisciplinary journals tend to appear at the margins on both sides of the network diagram. For example, the Journal of Advertising is a preferred journal among communication scientists as well as business scholars majoring in marketing. Political Communication is a joint publication of the ICA and the American Political Science Association. Science Communication publishes research related to public understanding of science that is one of the key areas in science study. 
Subgroup structures among the 107 journals citing the Journal of Communication in 2006
In the above section, the individual position of each journal in the network was detected in terms of citation relations and then the structure among the core journals was identified using a traditional threshold routine. This section employs techniques from social network analysis that can be used to examine the sub-structures of a network, based on both the direct and indirect citation relations among journals. "Component analysis" enables the researcher to identify where an entire network is divided [HANNEMAN & RIDDLE, 2005] .
The network of 107 journals under investigation is one component because the journals were selected on the criterion that they cited the Journal of Communication. In this case, component analysis for valued network can be used to examine the hierarchy among the components. The resulting dendrogram can be used to separate components. A hierarchical dendrogram, or a tree diagram, can be used to illustrate the arrangement of the sub-groups. The distinction between components is then made according to a cutoff value. In this research, a cut-off value of 22 was assumed because sub-groups clearly emerged at this level. Due to space limitation, the dendrogram is not printed here and only the resulting components are described.
The Six journals are isolates, that is, not connected to any other journals in the network. Four of these isolates (Food & Drug Law Journal, Language Learning & Technology, Political Science, and Text & Talk) did not receive any citations from any other journal in the network. Additionally, "bi-component" analysis was used to find the so-called, key weak node in a network [HANNEMAN & RIDDLE, 2005] . If the Journal of Communication were removed, Language Learning & Technology would become completely isolated in the network. Compared to the other three isolates, Language Learning & Technology did not have any citation in either the cited or citing dimensions.
Discussion
In this research, we found that the impact of social and experimental psychology journals on communication studies is so large that they can be considered as a major source of theories and methods for the authors in communication journals. Communication researchers have tended to employ social psychology literature as a reference frame. This accords with ROGER's [1994] statement in his book entitled "A History of Communication Study" that the major intellectual force behind the emergence of communication studies is social psychology (p. 491). The dominant perspective of communication scholarship is empirical and quantitative with a strong focus on determining the effects of communication. The dependent character of communication studies on social and experimental psychology was clearly shown by this citation analysis at the level of journals.
The underlying structure identified from the component analysis gives strong support to the notion that communication studies are overwhelmingly influenced by literature from social and experimental psychology, and to a much smaller extent by literature in political science. We found one large cluster made up of social psychology and mainstream communication journals. However, network analysis enabled us to discern small clusters that have emerged as independent specialties within this context. In the case of advertising research, its intellectual background also comes from theories and methods in social psychology, but it is currently institutionalized as a stand-alone school in a number of universities. The University of Illinois at Urbana-Champaign established the Department of Advertising in 1949. This was the first such academic department in the America. However, several universities, for example, the University of Texas at Austin and Michigan State University at East Lansing, have started recently to treat advertising as another scholarly unit. New media studies seem to follow similar paths. We suggest that this movement toward diversification within communication studies may result in a further fragmentation in the structural patterns of relations among social psychology and communication journals. However, the findings of this research did not reflect an incremental development of knowledge at the core of the field of communication studies itself.
One can argue that this could be a consequence of choosing the Journal of Communication as a seed journal. What if we used another journal as our focal node? Might we have found more political science in the background? The answer is yes and no. As voiced in a preliminary analysis based on the 2004 ISI data [LEYDESDORFF & PARK, 2006] , the field of communication studies is insufficiently codified in theoretical terms to stand alone in terms of its intellectual traditions and resources. In a genealogical network, children having the same biological parents have biological affinity. In a similar way, scientists who were trained and influenced by the same advisors with the authors of articles in the Journal of Communication are more likely to adopt and share knowledge in psychology and political science. Probably communication scholarship is not mature enough to split into more coherent subnetworks that appear to be integrated among themselves. It seems unlikely that any other intellectual paradigm will replace the dominant psychology tradition in the near future.
Journals which can be considered as European in terms of their publishing houses and affiliations of members of the editorial board had weak network connectivity with other journals when compared to US-affiliated journals. For example, the Javnost/The Public cited 36 research papers published in the 107 journals belonging to the network drawn from the Journal of Communication, but it was not cited at all by the other journals. According to LAUF's [2005, P. 146] national diversity scores in articles published between 1998 and 2002 in the ISI set of communication journals, the Javnost/The Public was the next most internationalized (0.95 out of 1.00), after Discourse & Society (0.96). Another leading European journal, the European Journal of Communication, occupied the 9 th position (0.80) on Lauf's ranking list, but we found that it was a relatively infrequently cited journal. The address of the publishing and editorial houses may not tell us much about the character of a journal, because this market is internationalized. Nonetheless, as LAUF [2005] points out, geographical location can be expected to help deepen the intensity of linkage structures among journals in neighboring regions and provide prospective authors with better accessibility for subscription, submission, and citation.
The examination of "self-citations within a journal" provided another interesting conclusion. While the cited and citing numbers show inter-journal traffic, these selfcitations are the number of citations made to the articles published in the journal from articles in the same journal. Thus, this can reveal the specific journal's internal cohesion among current and prospective authors. The self-citations in European journals only loosely linked with influential US communication journals are extremely low. For instance, Javnost/The Public and the European Journal of Communication had two and thirteen self-citations, respectively. This means that communication scholars publishing in these journals seem to perceive themselves as marginal sources to acquire relevant information for their research.
Overall, the application of this citation-based, research design has not provided more finely grained and qualitative information about structural relationships within communication studies. In a well-written and concise overview, CONTRACTOR [1996, PP. 110-112] classified communication studies into two approaches: one focusing on the various situational contexts in which communication may occur (e.g., interpersonal communication, organization communication, mass communication, cross-cultural communication, health communication, and technologically mediated communication), and the other on various functions of communication including persuasion, socialization, and conflict resolution. Whatever categories communication scientists label themselves, their theoretical, methodological and empirical backgrounds are largely attributable to the literature in social psychology. As Contractor emphasized, as the study of communication moves into the twenty-first century, three major paradigmatic alternatives (the systems perspective, based on network analysis among a social system's components; the interpretive perspective, underscoring the meaning of messages uncovered by the receiver; and the critical perspective, concerned with social reality in relation to the power relation) will slowly emerge in addition to the earlier psychology-dominated approach. However, this now more than ten-year old vision remains speculative without data that show these emerging developments in communication studies.
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Appendix 1 Names and citation rates for the 107 journals in the citation impact environment of the Journal of Communication in 2006
Name of journal 
